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DETAILED ACTION 
Continued Examination Under 37 CFR 1.114 

1 . A request for continued examination under 37 CFR 1.114, including the fee set forth in 
37 CFR 1 .17(e), was filed in this application after final rejection. Since this application is 
eligible for continued examination under 37 CFR 1.1 14, and the fee set forth in 37 CFR 1.17(e) 
has been timely paid, the finality of the previous Office action has been withdrawn pursuant to 
37 CFR 1.1 14. Applicant's submission filed on April 12, 2010 has been entered. 

Claim Rejections - 35 USC § 102 

2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be enlillcd lo a palcnl unless 

(e) the invention was described in (1) an application for patent, published under section 122(b), by another filed 
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for 
patent by another filed in the United States before the invention by the applicant for patent, except that an 
international application filed under the treaty defined in section 35 1(a) shall have the effects for purposes of this 
subsection of an application filed in the United States only if the international application designated the United 
States and was published under Article 21(2) of such treaty in the English language. 

3. Claims 1,3,5, 11-15, 17, 19 and 20 are rejected under 35 U.S.C. 102(e) as being 
anticipated by Nagayama et al. (U.S. 2005/0208347). 

Regarding claim 1, Nagayama et al. discloses a bipolar battery cell (10) comprising: 
• a plurality of electric cells (20), each electric cell comprising: 
o a bipolar electrodes (30), including 
o a collector (22) having 



a positive-electrode layer (28) on one surface and 



Application/Control Number: 10/573,462 Page 3 

Art Unit: 1795 

■ a negative-electrode layer (26) on an opposing surface (Fig. 3, 
[0034]); 

o an electrolyte layer (27) that exchange ions between the positive-electrode 

layer (28) and the negative electrode layer (26, Fig. 4); and 
o a discharge circuit (50) printed on one or more of the positive-electrode 

layer (28), the negative electrode layer (26) and electrolyte layer (27) 

within each electric cell (40, Fig. 4) 
o the discharge circuit (50) configured within each bipolar electrode (30) to 

electrically balance charged conditions ([0037]-[0039]) of adjacent 

electric cells (40). 

Regarding claim 3, Nagayama et al. discloses all claim limitations set forth above and 
further discloses a bipolar battery cell: 

• a contact area between the discharge circuit (50) and the bipolar electrode (30) 
that is more than 0.06 mm^ per battery capacity of the bipolar battery 1 Ah (see 
0.2 cm X 0.1 cm, [0097]; 202 mAh, [0104]; 1000 mm^/Ah). 
Regarding claim 5, Nagayama et al. discloses all claim limitations set forth above and 
further discloses a bipolar battery cell: 
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• wherein the discharge circuit (50) includes a zener diode layer (32). 
Regarding claim 1 1 , Nagayama et al. discloses all claim limitations set forth above and 

further discloses a bipolar battery cell: 

• further comprising a sheathing material (16) that covers and seals the bipolar 
electrodes (30), the electrolyte layers (27), and the discharge circuit (50, Fig. 2). 

Regarding claim 12, Nagayama et al. discloses all claim limitations set forth above and 
further discloses a bipolar battery cell: 

• further comprising a conductive sealing material (36, [0036]). 

Regarding claim 13, Nagayama et al. discloses an assembled battery (70) comprising: 

• a plurality of bipolar battery cells ( 1 0, Fig. 1 5C), 

• wherein each bipolar battery cell (10) comprises: 

o a plurality of electric cells (20) each electric cell comprising: 
o a laminated bipolar electrodes (30) including 
■ a collector (22) having 

• a positive-electrode layer (28) on one surface and 

• a negative-electrode layer (26) on an opposing surface (Fig. 
3, [0034]); 

o a electrolyte layer (27) that exchange ions between the positive-electrode 
layer (28) and the negative electrode layer (26, Fig. 4); and 

o a discharge circuit (50) printed on one or more of the positive-electrode 
layer (28), the negative electrode layer (26) and electrolyte layer (27, Fig. 
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4) that electrically balances charged conditions ([0037]-[0039]) of 
adjacent bipolar electrodes (30). 
Regarding claim 14, Nagayama et al. discloses a vehicle (80) comprising: 

• a controller (see control circuit, [0083]); and 

• an assembled bipolar battery (70) comprising 

o a plurality of bipolar battery cells (10), wherein each bipolar battery cell 
(10) comprises: 

■ a plurality of electric cells (20), each electric cell (20) comprising 

• a bipolar electrode (30) including 

• a collector (22) having 

o a positive-electrode layer (28) on one surface and 
o a negative-electrode layer (26) on an opposing 
surface (Fig. 3, [0034]); 

• an electrolyte layers (27) that exchange ions between the 
positive-electrode layer (28) and the negative electrode 
layer (26, Fig. 4) and 

• a discharge circuit (50) printed on one or more of the 
positive-electrode layer (28), the negative electrode layer 
(26) and electrolyte layer (27) that electrically balances 
charged conditions ([0037]-[0039]) of adjacent bipolar 
electrodes (30). 
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Regarding claim 15 Nagayama et al. discloses a method of forming a bipolar battery cell 
(10) each bipolar battery cell (10) comprising a plurality of electric cells (20) comprising: 

• laminating [0033] a bipolar electrodes (30) including 

o a collector (22) having 

■ positive-electrode layer (28) on one surface and 

■ a negative-electrode layer (26) on an opposing surface (Fig. 3, 
[0034]); 

• with an electrolyte layer (27) that exchange ions between the positive-electrode 
layer (28) and the negative electrode layer (26, Fig. 4); and 

• a discharge circuit (50) printed on one or more of the positive-electrode layer 
(28), the negative electrode layer (26) and electrolyte layer (27, Fig. 4) that 
electrically balance charged conditions ([0037]-[0039]) of adjacent bipolar 
electrodes (30) to form each electric cell (20) of the plurality of electric cells (10). 

Regarding claim 17, Nagayama et al. discloses a bipolar battery cell (10) comprising: 

• a plurality of electric cells (20), each electric cell (20) comprising: 

o a bipolar electrode (30) including 

■ a collector (22) having 

• a positive-electrode layer (28) on one surface and 

• a negative-electrode layer (26) on an opposing surface (Fig. 
3, [0034]); 

o a means for exchanging ions (27) between the positive-electrode layer (28) 
and the negative electrode layer (26, Fig. 4); and 
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o a means for balancing the bipolar battery cell (50) by electrically balances 
charged conditions ([0037]-[0039]) of adjacent bipolar electrodes (30), 

o the means for balancing (50) located on one or more of the positive- 
electrode layer (28), the negative electrode layer (26) and electrolyte layer 
(27, Fig. 4). 

Regarding claim 19, Nagayama et al. discloses all claim limitations set forth above and 
further discloses a bipolar battery cell: 

• wherein each electric cell (20) fiirther comprises 

o conductive bodies (22A and 22B) printed on each of the positive-electrode 
layer (28), the negative electrode layer (26) and electrolyte layer (27, Fig. 
4), 

o wherein the discharge circuit (50) is located directly between two 
conductive bodies (22A and 22B, Fig. 4). 
Regarding claim 20, Nagayama et al. discloses all claim limitations set forth above and 
further discloses a bipolar battery cell: 

• wherein the conductive bodies (22A and 22B) located on each of the positive- 
electrode layer (28), the negative electrode layer (26) and electrolyte layer (27) 
are positioned such that the conductive bodies (22A and 22B) electrically conduct 
with adjacent conductive bodies (22A and 22B, Fig. 4). 
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Claim Rejections - 35 USC § 103 

4. The text of those sections of Title 35, U.S. Code not included in this action can be found 
in a prior Office action. 

5. Claim 4 is rejected under 35 U.S.C. 103(a) as being unpatentable over Nagayama et al. 
(U.S. 2005/0208347) as applied to claim 1 above, and fiirther in view of Einthoven et al. (U.S. 
2003/0205775). 

Regarding claim 4, Nagayama et al. discloses all claim limitations set forth above and 
fiirther discloses a bipolar battery cell: 

• wherein a threshold of a discharge voltage in the discharge circuit is set between 
3.6 V-4.1 V (see 4 V, [0039]), and 

Nagayama et al. does not explicitly disclose: 

• wherein a doping concentration is set between 10^^-10^^ cm"^, and 

• the thickness of a depletion layer is set between 0. 1 (xm-l .0 [im so as to set a 
breakdown voltage of a PN-junction of the discharge circuit the same as to the 
threshold. 

Einthoven et al. discloses a voltage suppression device (abstract) with a doping 
concentration 10^^-10^^ cm"^ (see 2 x 10^^-2 x 10^^ cm [0051]) and the thickness of a depletion 
layer is set between 0.1 [4.m-1.0 |j.m (see 0.2 |j,m, [0035]) to control the breakdown voltage of the 
device [0048]. Nagayama et al. and Einthoven et al. are analogous art because they are directed 
to voltage suppression devices (solid state semiconductor). Therefore, it would have been 
obvious to one of ordinary skill in the art at the time of the invention to make the bipolar battery 
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cell of modified Horie et al. using the voltage suppression device of Einthoven to control the 
breakdown voltage. 

6. Claims 6-10 and 18 rejected under 35 U.S. C. 103(a) as being unpatentable over 
Nagayama et al. (U.S. 2005/0208347) as applied to claims 1 above, and further in view of Horie 
etal. (U.S. 2001/0019794). 

Regarding claims 6-10 and 18, Nagayama et al. discloses all claim limitations set forth 
above and further discloses a bipolar battery cell: 

• further comprising a sheathing material (16) that covers and seals the bipolar 
electrodes (30), the electrolyte layers (27) and the discharge circuit (50, Fig. 2) 

• wherein the discharge circuit (50) comprises a voltage balancing circuit (50, 
[0037]-[0039]). 

Nagayama et al. does not explicitly disclose: 

• wherein the discharge circuit includes a luminescent device. 

• further comprising a light guiding device arranged between the luminescent 
device and an end of the battery cell. 

• fiirther comprising a light sensor that responds to light emitted from the relevant 
luminescent device. 

• wherein the discharge circuit includes a constant current circuit. 

• fiirther comprising a sheathing material that covers and seals the light sensor. 
Horie et al. discloses a bipolar battery cell (see cell group of a battery, abstract) wherein 

the discharge circuit (1) includes a luminescent device (see luminescent element. Fig. 1); fiirther 
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comprising a light guiding device (12) arranged between the luminescent device (11) and an end 
of the battery cell (Fig. 8); further comprising a Hght sensor (4) that responds to light emitted 
from the relevant luminescent device (11, [0065]); wherein the discharge circuit (1) includes a 
constant current circuit (20, Fig. 9A); wherein the discharge circuit (1) includes a constant 
current circuit (20, Fig. 9A); and wherein the discharge circuit comprises an abnormal voltage 
detecting circuit (4 and 12) to sense the voltage of the battery cells without the need of complex 
circuitry and reduce the current consumption of the discharge circuit [0010] to increase the 
energy density and efficiency of the battery. Nagayama et al. and Horie et al. are analogous art 
because they are directed to bipolar battery cell assemblies. Therefore, it would have been 
obvious to one of ordinary skill in the art at the time of the invention to make the bipolar battery 
cell of Nagayama et al. with the luminescent device, light guiding device and light sensor of 
Horie et al. to sense the voltage of the battery cells without the need of complex circuitry and 
reduce the current consumption of the discharge circuit to increase the energy density and 
efficiency of the battery. 



7. Claims 1,3,5,1 1-15, 17, 19 and 20 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Hisamitsu et al. (U.S. 2004/0038123) in view of Nakanaga et al. (JP 
02044660, see English-language abstract). 
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Regarding claims 1 and 11, Hisamitsu et al. discloses a bipolar battery cell (1) 
comprising: 

• a plurality of electric cells (Fig. 3), each electric cell comprising: 

o a bipolar electrodes (30), including 

■ a collector (3 1) having 

• a positive-electrode layer (32) on one surface and 

• a negative-electrode layer (33) on an opposing surface (Fig. 

3); 

■ an electrolyte layer (40) that exchange ions between the positive- 
electrode layer (32) and the negative electrode layer (33, Fig. 3; 
[0079]); and 

■ a discharge circuit (50) 

■ the discharge circuit (50) configured within each bipolar electrode 
(30) to electrically balance charged conditions of adjacent electric 
cells ([0123]-[0125]). 

• further comprising a sheathing material (45) that covers and seals the bipolar 
electrodes (30) and the electrolyte layers (40). 

Hisamitsu et al. does not explicitly disclose: 

• a discharge circuit printed on one or more of the positive-electrode layer, the 
negative electrode layer and electrolyte layer within each electric cell. 

• a sheathing material that covers and seals the discharge circuit 
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Nakanaga et al. discloses a bipolar battery cell (Drawing 4) comprising a discharge 
circuit (9) printed on one or more of the positive-electrode layer (3 and 7), the negative electrode 
layer (5) and electrolyte layer (6) within each electric cell (Drawing 4) in order to provide a 
discharge circuit that is a single piece unit there by allowing for ease of assembly of the bipolar 
battery cell. Hisamitsu et al. and Nakanaga et al. are analogous art because they are directed to 
battery cells with discharge circuits. Therefore, it would have been obvious to one of ordinary 
skill in the art at the time of the invention to make the bipolar battery cell of Hisamitsu et al. with 
the configuration of Nakanaga et al. in order to provide a discharge circuit that is a single piece 
unit there by allowing for ease of assembly of the bipolar battery cell. 

It further would have been obvious to integrate the discharge circuit of Hisamitsu et al. 
into the electrical cell; since, it has been held that forming in one piece an article has formerly 
been formed in two pieces and put together involves only routine skill in the art. Howard v. 
Detroit Stove Works, 150 U.S. 164 (1893). 

If a technique has been used to improve one device (integrating a discharge circuit into an 
electric cell) and a person of ordinary skill in the art would recognize that it would improve 
similar devices in the same way (providing a discharge circuit that is a single piece unit thereby 
allowing for ease of assembly of the battery cell), using the technique is obvious unless its actual 
application is beyond his or her skill. See MPEP § 2141 (III) Rational C from KSR v. Teleflex 
(Supreme Court 2007). 

Regarding claim 3, modified Hisamitsu et al. discloses all claim limitations set forth 
above, but does not explicitly disclose a bipolar battery cell: 
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• a contact area between the discharge circuit and the bipolar electrode that is more 
than 0.06 mm^ per battery capacity of the bipolar battery 1 Ah. 

As the size of the opening for the discharge circuit and thickness of discharge circuit are 
variables that can be modified, among others, by adjusting the contact area between the 
discharge circuit and the bipolar electrode, with the opening for the discharge circuit increasing 
and the thickness of the discharge circuit decreasing as the contact area is increased (Nakanaga et 
al.. Drawing 4), the contact area would have been considered a result effective variable by one 
having ordinary skill in the art at the time the invention was made. As such, without showing 
unexpected results, the claimed contact area cannot be considered critical. Accordingly, one of 
ordinary skill in the art at the time the invention was made would have optimized, by routine 
experimentation, the contact area in the bipolar battery cell of modified Hisamitsu et al. to obtain 
the desired balance between the size of the opening of the discharge circuit and the thickness of 
the discharge circuit (In re Boesch, 617 F.2d. 272, 205 USPQ 215 (CCPA 1980)), since it has 
been held that where the general conditions of the claim are disclosed in the prior art, 
discovering the optimum or workable ranges involves only routine skill in the art. (In re Alter, 
105 USPQ 223). 

Regarding claim 5, modified Hisamitsu et al. discloses all claim limitations set forth 
above and further discloses a bipolar battery cell: 

• wherein the discharge circuit (50) includes a zener diode layer (52). 
Regarding claim 12, modified Hisamitsu et al. discloses all claim limitations set forth 

above and further discloses a bipolar battery cell: 

• further comprising a conductive sealing material (45, [0050]). 
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Regarding claim 13, Hisamitsu et al. discloses an assembled battery (Fig. 3) comprising: 

• a plurality of bipolar battery cells (see plurality of bipolar batteries, [0148]), 

• wherein each bipolar battery cell (Fig. 3) comprises: 

o a plurality of electric cells (Fig. 3) each electric cell comprising: 
o a laminated bipolar electrodes (30) including 
■ a collector (31) having 

• a positive-electrode layer (32) on one surface and 

• a negative-electrode layer (33) on an opposing surface (Fig. 
3); 

o a electrolyte layers (40) that exchange ions between the positive-electrode 
layer (32) and the negative electrode layer (33, [0079]); and 

o a discharge circuit (50) that electrically balances charged conditions of 
adjacent bipolar electrodes (30, [0123]-[0125]). 
Hisamitsu et al. does not explicitly disclose: 

• a discharge circuit printed on one or more of the positive-electrode layer, the 
negative electrode layer and electrolyte layer 

Nakanaga et al. discloses a bipolar battery cell (Drawing 4) comprising a discharge 
circuit (9) printed on one or more of the positive-electrode layer (3 and 7), the negative electrode 
layer (5) and electrolyte layer (6) within each electric cell (Drawing 4) in order to provide a 
discharge circuit that is a single piece unit there by allowing for ease of assembly of the bipolar 
battery cell. Therefore, it would have been obvious to one of ordinary skill in the art at the time 
of the invention to make the bipolar battery cell of Hisamitsu et al. with the configuration of 
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Nakanaga et al. in order to provide a discharge circuit that is a single piece unit there by allowing 
for ease of assembly of the bipolar battery cell. 

Regarding claim 14, Hisamitsu et al. discloses a vehicle (801) comprising: 

• a controller (see unit cell controller, [0147); and 

• an assembled bipolar battery (800) comprising 

o a plurality of bipolar battery cells (see plurality of bipolar batteries, 

[0148]), wherein each bipolar battery cell (see stack type battery, abstract) 
comprises: 

■ a plurality of electric cells, each electric cell comprising 

• a bipolar electrode (30) including 

• a collector (3 1 ) having 

o a positive-electrode layer (32) on one surface and 
o a negative-electrode layer (33) on an opposing 
surface (Fig. 3); 

• an electrolyte layers (40) that exchange ions between the 
positive-electrode layer (32) and the negative electrode 
layer (33, [0079]) and 

• a discharge circuit (50) that electrically balances charged 
conditions of adjacent bipolar electrodes (30, [0123]- 
[0125]), 

Hisamitsu et al. does not exphcitly disclose: 
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• a discharge circuit printed on one or more of the positive-electrode layer, the 
negative electrode layer and electrolyte layer 

Nakanaga et al. discloses a bipolar battery cell (Drawing 4) comprising a discharge 
circuit (9) printed on one or more of the positive-electrode layer (3 and 7), the negative electrode 
layer (5) and electrolyte layer (6) within each electric cell (Drawing 4) in order to provide a 
discharge circuit that is a single piece unit there by allowing for ease of assembly of the bipolar 
battery cell. Therefore, it would have been obvious to one of ordinary skill in the art at the time 
of the invention to make the bipolar battery cell of Hisamitsu et al. with the configuration of 
Nakanaga et al. in order to provide a discharge circuit that is a single piece unit there by allowing 
for ease of assembly of the bipolar battery cell. 

Regarding claim 15, Hisamitsu et al. discloses a method of forming a bipolar battery cell 
(Fig. 3) each bipolar battery cell (Fig. 3) comprising a plurality of electric cells (Fig. 3) 
comprising: 

• laminating a bipolar electrodes (340, [0047]) including 

o a collector (3 1 ) having 

■ positive-electrode layer (32) on one surface and 

■ a negative-electrode layer (33) on an opposing surface (Fig. 3); 

• with an electrolyte layer (40) that exchange ions between the positive-electrode 
layer (32) and the negative electrode layer (33, Fig. 3; [0047] and [0079]); and 

• a discharge circuit (50) that electrically balance charged conditions of adjacent 
bipolar electrodes (30) to form each electric cell of the plurality of electric cells 
(Fig. 3, [0123]-[0125]). 
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Hisamitsu et al. does not explicitly disclose: 

• a discharge circuit printed on one or more of the positive-electrode layer, the 
negative electrode layer and electrolyte layer 

Nakanaga et al. discloses a bipolar battery cell (Drawing 4) comprising a discharge 
circuit (9) printed on one or more of the positive-electrode layer (3 and 7), the negative electrode 
layer (5) and electrolyte layer (6) within each electric cell (Drawing 4) in order to provide a 
discharge circuit that is a single piece unit there by allowing for ease of assembly of the bipolar 
battery cell. Therefore, it would have been obvious to one of ordinary skill in the art at the time 
of the invention to make the bipolar battery cell of Hisamitsu et al. with the configuration of 
Nakanaga et al. in order to provide a discharge circuit that is a single piece unit there by allowing 
for ease of assembly of the bipolar battery cell. 

Regarding claim 17, Hisamitsu et al. discloses a bipolar battery cell (Fig. 3) comprising: 

• a plurality of electric cells (Fig. 3), each electric cell comprising: 

o a bipolar electrode (30) including 
■ a collector (31) having 

• a positive-electrode layer (32) on one surface and 

• a negative-electrode layer (33) on an opposing surface (Fig. 
3); 

o a means for exchanging ions (40) between the positive-electrode layer (32) 

and the negative electrode layer (33, [0079]); and 
o a means for balancing the bipolar battery cell (50) by electrically balances 

charged conditions of adjacent bipolar electrodes (30, [0123]-[0125])), 
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Hisamitsu et al. does not explicitly disclose: 

• the means for balancing located on one or more of the positive-electrode layer, the 
negative electrode layer and electrolyte layer. 

Nakanaga et al. discloses a bipolar battery cell (Drawing 4) comprising a discharge 
circuit (9) printed on one or more of the positive-electrode layer (3 and 7), the negative electrode 
layer (5) and electrolyte layer (6) within each electric cell (Drawing 4) in order to provide a 
discharge circuit that is a single piece unit there by allowing for ease of assembly of the bipolar 
battery cell. Therefore, it would have been obvious to one of ordinary skill in the art at the time 
of the invention to make the bipolar battery cell of Hisamitsu et al. with the configuration of 
Nakanaga et al. in order to provide a discharge circuit that is a single piece unit there by allowing 
for ease of assembly of the bipolar battery cell. 

Regarding claim 19, modified Hisamitsu et al. discloses all claim limitations set forth 
above and further discloses a bipolar battery cell: 

• wherein each electric cell (Fig. 3) further comprises conductive bodies (31) 
printed on each of the positive-electrode layer (32), the negative electrode layer 
(33) and electrolyte layer (40, Fig. 3), 

Hisamitsu et al. does not exphcitly disclose: 

• wherein the discharge circuit is located directly between two conductive bodies. 
Nakanaga et al. discloses a bipolar battery cell (Drawing 4) wherein a discharge circuit (3 

and 7) is located directly between two conductive bodies (1 and 8, Drawing 4) in order to 
provide a discharge circuit that is a single piece unit there by allowing for ease of assembly of 
the bipolar battery cell. Therefore, it would have been obvious to one of ordinary skill in the art 
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at the time of the invention to make the bipolar battery cell of Hisamitsu et al. with the 
configuration of Nakanaga et al. in order to provide a discharge circuit that is a single piece unit 
there by allowing for ease of assembly of the bipolar battery cell. 

Regarding claim 20, modified Hisamitsu et al. discloses all claim limitations set forth 
above and further discloses a bipolar battery: 

• wherein the conductive bodies (31) located on each of the positive-electrode layer 
(32), the negative electrode layer (33) and electrolyte layer (40) are positioned 
such that the conductive bodies (31) electrically conduct with adjacent conductive 
bodies (Fig. 2). 

8. Claim 4 is rejected under 35 U.S.C. 103(a) as being unpatentable over Hisamitsu et al. 
(U.S. 2004/0038123) in view of Nakanaga et al. (JP 02044660, see English-language abstract) 
as applied to claim 1 above, and further in view of Einthoven (U.S. 2003/0205775). 

Regarding claim 4, modified Hisamitsu et al. discloses all claim limitations set forth 
above and further discloses a bipolar battery cell: 

• wherein a threshold of a discharge voltage in the discharge circuit is set between 
3.6 V-4.1 V (see 4.0 V, [0124]), and 

Hisamitsu et al. does not expHcitly disclose: 

• wherein a doping concentration is set between 10^^-10^* cm"^, and 

• the thickness of a depletion layer is set between 0. 1 |j,m-l .0 |4,m so as to set a 
breakdown voltage of a PN-junction of the discharge circuit the same as to the 
threshold. 



Application/Control Number: 10/573,462 Page 20 

Art Unit: 1795 

Einthoven et al. discloses a voltage suppression device (abstract) with a doping 
concentration 10^^-10^^ cm"^ (see 2 x 10^^-2 x 10^^ cm [0051]) and the thickness of a depletion 
layer is set between 0.1 |4m-1.0 |jm (see 0.2 |j,m, [0035]) to control the breakdown voltage of the 
device [0048]. Hisamitsu et al. and Einthoven et al. are analogous art because they are directed 
to voltage suppression devices (solid state semiconductor). Therefore, it would have been 
obvious to one of ordinary skill in the art at the time of the invention to make the bipolar battery 
cell of modified Hisamitsu et al. using the voltage suppression device of Einthoven to control the 
breakdown voltage. 

9. Claims 6-10 and 18 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Hisamitsu et al. (U.S. 2004/0038123) in view of Nakanaga et al. (JP 02044660, see English- 
language abstract) as applied to claims 1 above, and further in view of Horie et al. (U.S. 

2001/0019794). 

Regarding claims 6-10 and 18, modified Hisamitsu et al. discloses all claim limitations 
set forth above and further discloses a bipolar battery cell: 

• further comprising a sheathing material (45) that covers and seals the bipolar 
electrodes (30) and the electrolyte layers (40, Fig. 3) 

• wherein the discharge circuit (50) comprises a voltage balancing circuit ([0123]- 
[0125]). 

Nagayama et al. does not explicitly disclose: 

• wherein the discharge circuit includes a luminescent device. 
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• further comprising a light guiding device arranged between the luminescent 
device and an end of the battery cell. 

• further comprising a light sensor that responds to light emitted fi-om the relevant 
luminescent device. 

• wherein the discharge circuit includes a constant current circuit. 

• further comprising a sheathing material that covers and seals the light sensor and 
the discharge circuit. 

Horie et al. discloses a bipolar battery cell (see cell group of a battery, abstract) wherein 
the discharge circuit (1) includes a luminescent device (see luminescent element, Fig. 1); further 
comprising a light guiding device (12) arranged between the luminescent device (11) and an end 
of the battery cell (Fig. 8); further comprising a light sensor (4) that responds to light emitted 
from the relevant luminescent device (11, [0065]); wherein the discharge circuit (1) includes a 
constant current circuit (20, Fig. 9A); wherein the discharge circuit (1) includes a constant 
current circuit (20, Fig. 9A); and wherein the discharge circuit comprises an abnormal voltage 
detecting circuit (4 and 12) to sense the voltage of the battery cells without the need of complex 
circuitry and reduce the current consumption of the discharge circuit [0010] to increase the 
energy density and efficiency of the battery. Nagayama et al. and Horie et al. are analogous art 
because they are directed to bipolar battery cell assemblies. Therefore, it would have been 
obvious to one of ordinary skill in the art at the time of the invention to make the bipolar battery 
cell of Nagayama et al. with the luminescent device, light guiding device and light sensor of 
Horie et al. to sense the voltage of the battery cells without the need of complex circuitry and 
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reduce the current consumption of the discharge circuit to increase the energy density and 
efficiency of the battery. 

Response to Arguments 

10. Applicant's arguments with respect to claims 1, 3-15 and 17-20 have been considered but 
are moot in view of the new ground(s) of rejection. 

Conclusion 

1 1 . Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Sean P. CuUen whose telephone number is 571-270-125 1 . The 
examiner can normally be reached on Monday thru Thursday 6:30 a.m. to 5:00 p.m. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Basia Ridley can be reached on 571-272-1453. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an apphcation may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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